Abstract To understand sexual decision-making processes among people living with HIV, we compared safer sex self-efficacy, condom attitudes, sexual beliefs, and rates of unprotected anal or vaginal intercourse with at-risk partners (UAVI-AR) in the past 3 months among 476 people living with HIV: 185 men who have sex with men (MSM), 130 heterosexual men, and 161 heterosexual women. Participants were enrolled in SafeTalk, a randomized, controlled trial of a safer sex intervention. We found 15% of MSM, 9% of heterosexual men, and 12% of heterosexual women engaged in UAVI-AR. Groups did not differ in self-efficacy or sexual attitudes/beliefs. However, the associations between these variables and UAVI-AR varied within groups: greater self-efficacy predicted less UAVI-AR for MSM and women, whereas more positive condom attitudes-but not self-efficacy-predicted less UAVI-AR for heterosexual men. These results suggest HIV prevention programs should tailor materials to different subgroups.
Introduction
Understanding sexual behavior and sexual decision-making processes among people living with HIV is critical for preventing the spread of HIV. Nearly one-third of people living with HIV continue to engage in unprotected anal or vaginal sex, often with partners of negative or unknown serostatus [1] [2] [3] [4] . Such unsafe sexual practices contribute to the 56,000 new HIV infections each year in the United States [5] . This high incidence suggests a critical need for new strategies that help individuals reduce their transmission risk behaviors.
The relationships between sexual attitudes, beliefs, and risky sexual behavior among people living with HIV are not yet fully understood. In particular, little is known about differences that may exist among subgroups of HIV-positive individuals, including men who have sex with men (MSM), heterosexual men, and heterosexual women. Yet understanding subgroup differences in the sexual attitudes and beliefs that predict safer sexual behavior, such as selfefficacy, attitudes about condoms, and sexual beliefs about transmission risk, is of critical importance as this understanding could allow for more targeted and efficacious HIV prevention programming. It is surprising that so little is known about subgroup differences among people living with HIV given the differences in sexual attitudes and behaviors that have been noted in non-HIV-positive populations [6] [7] [8] . The paucity of research in this area is also surprising considering that so many interventions are specifically targeted to individual subgroups [9] [10] [11] .
The few existing studies that have directly compared MSM, heterosexual men, and women on risky sexual behavior and psychosocial predictors of such behavior have focused on factors such as demographic and clinical characteristics, substance use, and self-efficacy [3, 4, 12] . These studies have provided evidence to suggest there may be important differences among groups that warrant further exploration. For example, women and MSM consistently report more acts of unprotected anal or vaginal intercourse with at-risk partners (UAVI-AR) than heterosexual men [3, 4, 12] . However, subgroup differences in the predictors of UAVI-AR have been more inconsistent across these studies. Specifically, among men, one study found that higher safer sex self-efficacy predicted less risky sex for both MSM and heterosexual men [4] , whereas another study found selfefficacy predicted less risky sex for MSM but not heterosexual men [3] . Further, no variables were found to reliably predict risky sex for HIV-positive women across the studies that specifically analyzed subgroup differences [3, 4, 12] .
Taken together, these findings highlight potential differences in risky sexual behavior and the predictors of this behavior when gender and sexual orientation are considered. However, findings from these studies are not conclusive, as the association between self-efficacy and risky sex varied among studies. Moreover, several sexual attitudes and beliefs that may be important predictors of condom use, such as attitudes towards condoms [13] and perceived likelihood of infecting others [14] , were not examined. Given these inconsistencies and the relative scarcity of research on subgroup differences, there remain important gaps in our understanding of sexual decisionmaking processes among people living with HIV.
The purpose of this study was to describe and compare rates of unprotected intercourse and safer sex self-efficacy, condom attitudes, and sexual beliefs among MSM, heterosexual men, and women living with HIV. Further, we sought to understand which sexual attitudes and beliefs were most predictive of risky sexual behavior within subgroups. Exploring the relationships between self-efficacy, sexual attitudes/beliefs, and behavior across groups is timely and important, as these variables are theoretically and empirically linked to risky sex [13, 15] and are amenable to change [16, 17] , thus making them ideal targets for prevention programs. We had three specific research questions that guided the current project: (1) Do self-efficacy to practice safer sex, attitudes toward condoms, and transmission risk beliefs differ between MSM, heterosexual men, and heterosexual women living with HIV? (2) Among these same groups, are there differences in HIV transmission risk behavior? (3) Does the strength of the relationships between HIV transmission risk behavior and safer sex selfefficacy, condom attitudes, and sexual beliefs vary between subgroups?
Methods

Study Design and Participants
Data for the current cross-sectional project come from the baseline evaluation of SafeTalk, a two-armed randomized, controlled trial of a safer sex intervention among HIVinfected individuals [18, 19] . Participants were recruited from three clinics in North Carolina that primarily treated patients living with HIV. To be eligible, participants had to be: [1] at least 18 years old; [2] HIV-infected; [3] receiving HIV treatment at one of the three study sites; [4] Englishspeaking; [5] of sufficient cognitive ability to provide consent and complete intervention counseling; and [6] selfreported having oral, anal, or vaginal sex in the last 12 months. Individuals were excluded if it was their first visit to the clinic, they were deemed too sick to participate by themselves or their providers, they would not be attending the clinic for the duration of study enrollment, or they had participated in a separate safer sex program within the last 6 months. The University of North Carolina at Chapel Hill's Office for the Protection of Human Research Subjects approved all study procedures.
Procedure
Participants completed an audio computer assisted selfinterview (ACASI)-administered survey (Nova Research Co) during their baseline study visit. Participants used headphones and entered their responses directly into the computer. The ACASI approach has been shown to increase privacy, reduce social desirability bias, and enhance the validity of responses to sensitive questions about HIV risk behavior [20, 21] . We attempted to increase the accuracy of data in several additional ways. First, participant confidentiality was stressed throughout the study. Additionally, we programmed the ACASI to verify participants' answers on the sexual behavior questions (e.g., when they entered n sex partners, the ACASI said, ''You entered n. Is this correct?'' If they selected ''no'', they were asked to re-enter the number). Finally, we programmed the ACASI to conduct logic checks of the numbers of sex partners and sex acts (e.g., if someone said they had 10 total sex acts and 11 ''condom-protected'' sex acts, they were asked to re-enter the information). The baseline survey lasted 30-60 min and assessed participants' demographic and clinical characteristics, psychosocial factors, attitudes, risky sexual behavior, and the characteristics of their sexual relationships. Participants received a $25.00 gift card to a local grocery store for the baseline visit, as well as vouchers for parking, bus, and meals when needed.
Measures
Demographic and Clinical Factors
We assessed participants' gender, sexual orientation, age, race/ethnicity, employment status, current relationship status, and clinical characteristics related to HIV (e.g., time since diagnosis, viral load). We assessed binge drinking and crack/cocaine use as indicators of substance abuse. Specifically, we asked how frequently participants engaged in binge drinking (C5 drinks in a single day for men, C4 drinks for women), which we dichotomized as any or no binge drinking. We also categorized each participant as having used or not used crack/cocaine in the prior 3 months. Finally, we determined participants' sexual behavior subgroups (MSM, heterosexual men, or heterosexual women) from their gender and the gender of their reported sexual partners. Participants who did not report any sex partners in the past 3 months were categorized based on their self-reported sexual orientation.
Safer Sex Self-Efficacy
We assessed safer sex self-efficacy with a 15-item selfefficacy scale adapted from self-efficacy scales by Grimley et al. [22] and Parsons et al. [23] . This scale measured participants' current confidence in using condoms consistently in a variety of situations with different partners. Example items include, ''How confident are you that you can use condoms when you've been drinking or using drugs before sex?'' and ''How confident are you that you can use condoms with a new partner?'' Items were rated on an 11-point scale, where 0 = not at all confident, 5 = somewhat confident, and 10 = completely confident. We computed a mean score such that higher scores indicated greater safer sex self-efficacy (Cronbach's a = 0.91).
Attitudes towards Condoms
Attitudes towards condoms were assessed with a 5-item scale adapted from a study by Thomas et al. [24] that captured the extent to which participants generally believed condoms felt uncomfortable, were embarrassing, and took the fun out of sex. Participants indicated their agreement on a 4-point scale: 1 = Agree a lot, 2 = Agree a little, 3 = Disagree a little, and 4 = Disagree a lot. We computed a mean scale score such that higher scores indicated more positive condom attitudes (Cronbach's a = 0.75).
Perceived Effectiveness of Condoms in Preventing HIV Transmission
The perceived effectiveness of condoms for preventing HIV was assessed with one item previously used in a nationwide study of over 4,000 HIV-infected patients presenting in medical clinics [12] . Specifically, participants indicated the degree to which they believed using condoms correctly was an effective way to prevent them from giving HIV to someone else on a 5-point scale: 1 = Not at all an effective way to keep you from giving HIV to someone else, 2 = Not a very effective way to keep you from giving HIV to someone else, 3 = A somewhat effective way to keep you from giving HIV to someone else, 4 = A very effective way to keep you from giving HIV to someone else, and 5 = A completely effective way to keep you from giving HIV to someone else. Higher scores indicated a stronger belief that condoms were effective in preventing HIV transmission.
Perceived Risk of Transmission
The perceived risk of transmitting HIV to others was assessed with an item that read, ''Imagine you had unprotected sex one time today with an HIV negative partner. What's the chance that you would give HIV to that partner given your current viral load?'' [25] . Responses were reported on a 4-point scale: 1 = No chance, 2 = Low chance, 3 = Medium chance, and 4 = High chance. Higher responses indicated greater perceived concern that HIV transmission was likely during one act of unprotected sex.
Perceived Ability to Use Condoms Correctly
Participants indicated how confident they were that they could use condoms correctly on a scale from 0 to 10, where 0 = not at all confident, 5 = somewhat confident, and 10 = completely confident that they could use condoms correctly.
Risky Sexual Behaviors
To assess risky sexual behavior, the ACASI gathered detailed information about sexual behavior over the past 3 months. Separate versions were used for men and women, which allowed the questions to be consistent with AIDS Behav (2013) 17:1873-1882 1875 the participant's gender and the reported gender(s) of their sex partners. Participants were asked whether they had HIV-positive, HIV-negative, and HIV serostatus unknown partner types and how many times they had insertive or receptive vaginal or anal intercourse with each partner type in the last 3 months. For each type of partner and type of sex act, participants were also asked how many times they had used a condom (defined as using a condom from the beginning to the end of penetration). We used the sexual behavior data to calculate four variables: (1) the total number of sexual partners in the past 3 months, which included partners of any HIV status with whom the participant had oral, vaginal, or anal sex, whether or not a condom was used; (2) the total number of acts of anal or vaginal intercourse with partner(s) of any serostatus in the past 3 months, whether or not a condom was used 1 ; (3) a dichotomous variable indicating whether or not a participant had unprotected anal or vaginal intercourse (UAVI) with partner(s) of any serostatus in the past 3 months, and finally (4) a dichotomous variable indicating whether or not a participant had unprotected anal or vaginal intercourse with any at-risk (HIV serostatus negative or unknown) partner(s) (UAVI-AR) in the past 3 months.
Statistical Analyses
We conducted descriptive analyses of participant demographic and sexual behavior variables to characterize the sample and determine the percentage of participants who engaged in sexual risk behaviors. Then we conducted five sets of analyses to address our research questions. First, we conducted between-group comparisons on each demographic and clinical variable to determine which variables differed significantly different between groups and should be included as control variables in multivariate analyses. This was accomplished through One-Way ANOVA tests with Bonferroni-adjusted post hoc group comparisons for the two continuous variables (age and duration of HIV) and v 2 tests with Bonferroni-adjusted post hoc group comparisons for the remaining seven dichotomous variables: race (black vs. white/other), education (more that high school vs. high school or less), employment (working vs. not working), marital status (married/committed relationship vs. single/no committed relationship), binge drinking (any vs. none), cocaine use (any vs. none), viral load (undetectable vs. detectable/unknown). Second, to examine if self-efficacy, condom attitudes, and sexual beliefs varied between MSM, heterosexual men, and women, a series of ANOVA and v 2 tests were conducted with post hoc Bonferroni tests to compare mean differences in attitudes between groups. Third, we used logistic regression analyses to determine if the odds of engaging in UAVI and UAVI-AR varied between MSM, heterosexual men, and women. Next, to examine the strength of the relationships between UAVI-AR and self-efficacy, condom attitudes, and sexual beliefs, we conducted multivariate logistic regression analyses for the total sample and then separately for MSM, heterosexual men, and women. These analyses allowed us to determine if the pattern of attitude-behavior relationships differed within subgroups. Finally, we conducted analyses to test for interaction effects among the three subgroups in the relationship between sexual attitudes/beliefs and UAVI-AR. Specifically, we created interaction terms (subgroup 9 sexual attitude/belief variable) and entered these interaction terms in the final multivariate model. We included seven demographic and clinical variables as control variables in all multivariate models (i.e., age, race, education, employment, marital status, binge drinking, and viral load). All analyses were conducted using SPSS version 19 [26] .
Results
Participant Characteristics
Participants were 490 adults living with HIV who completed the baseline assessment of SafeTalk, a randomized, controlled trial of a safer sex intervention [18, 19] . We screened 902 patients attending one of three clinics between July 2006 and July 2008 and identified 656 who were eligible for participation; 492 of these patients enrolled and 2 people withdrew prior to the first data collection session, resulting in a response rate of 75%. Participants in the trial were followed for approximately 12 months after enrollment. We excluded 14 participants for the current analysis: 7 women who had sex exclusively with women and 7 participants who did not report their sexual orientation and had no sexual partners in the past 3 months (2 men, 4 women, 1 transgender person). Thus, the final sample included 476 participants: 185 MSM 2 (39%), 130 heterosexual men (27%), and 161 heterosexual women (34%). Participants ranged in age from 18 to 70, with a mean of 42.7 years (SD = 9.1). The average length of time since HIV diagnosis was 9.5 years (SD = 6.1). Participants were primarily African-American (70.8%), and only one-third of the sample was employed. See Table 1 for further descriptive information about the sample. As indicated in Table 1, we found six demographic factors differed between groups: age (F = 14.8, P \ 0.01), race (v 2 = 19.1, P \ 0.01), education (v 2 = 80.0, P \ 0.01), employment (v 2 = 9.8, P \ 0.01), marital status (v 2 = 6.6, P \ 0.05), and binge drinking (v 2 = 19.4, P \ 0.01). These were included as control variables in all multivariate models. Additionally, we included viral load as a control variable in analyses since current viral load may influence participant's transmission risk beliefs.
Sexual Self-Efficacy, Attitudes, and Beliefs Sexual attitude and belief scores were similar across groups (see Table 2 for mean scores and group comparisons). Specifically, MSM, heterosexual men, and women did not differ regarding their self-efficacy, belief in condom effectiveness, perceived ability to use condoms correctly, or transmission risk beliefs (P [ 0.20). A trend toward significant differences was observed in condom attitudes (F = 2.47, P = 0.09), with MSM having slightly less positive attitudes towards condoms than women (mean difference = -0.18, P = 0.09), but no differences were found between heterosexual men and either of the other two groups. Additionally, we found small to moderate correlations between self-efficacy, attitudes, and beliefs within the full sample (rs = 0.03-0.42). The strongest correlation was between self-efficacy and perceived ability to use condoms correctly (r = 0.42, P \ 0.01).
General Sexual Behavior Patterns and Frequency of Risky Sexual Behavior
Overall, 55% of MSM, 50% of heterosexual men, and 52% of women reported engaging in anal or vaginal intercourse in the past 3 months. The mean number of sexual partners and the mean number of acts of intercourse over the past 3 months are shown in the bottom part of Table 2 . When unprotected intercourse was examined in the full sample, we found 22% of participants engaged in UAVI and 12% engaged in UAVI-AR. Figure 1 shows the percentage of MSM, heterosexual men, and women engaging in UAVI and UAVI-AR. As indicated in the figure, MSM were significantly more likely than heterosexual men to engage in UAVI [Unadjusted OR = 1.91, 95% CI (1.08, 3.38), Table 1 Participant descriptive characteristics We conducted follow-up interaction analyses to test if the strength of the associations between UAVI-AR and safer sex self-efficacy, condom attitudes, and transmission risk beliefs varied significantly among groups. None of these interactions were significant. Fig. 1 Percentage of participants engaging in unprotected sex. MSM men who have sex with men. UAVI unprotected anal or vaginal intercourse with any partner. UAVI-AR unprotected anal or vaginal intercourse with an at-risk partner who was HIV serostatus negative or unknown (primary outcome variable). Sexual behavior was reported over the past 3 months. ? P \ 0.10, *P \ 0.05
Discussion
Similar to past research [1, 3, 4, 12] , we found that almost a quarter of the individuals living with HIV in our study engaged in at least one act of unprotected intercourse with a partner of any serostatus in the past 3 months, and 12% had unprotected intercourse with a partner who was of HIV negative or unknown serostatus. In an effort to inform programs that seek to reduce the risky sexual practices of people living with HIV, we sought to shed light on an understudied area: the role that self-efficacy, condom attitudes, and sexual beliefs play in the sexual practices of people living with HIV. We were particularly interested in examining if these relationships differed among men who have sex with men (MSM), heterosexual men, and heterosexual women. This was the first study we were aware of that directly compared multiple safer sex related sexual attitudes and beliefs between MSM, heterosexual men, and women in a sample of people living with HIV. Prior research conducted primarily in non HIV-positive samples has produced mixed results when the self-efficacy and sexual attitudes of men and women are compared. For example, some studies have found that women have more positive attitudes toward condoms than men [23, 27] and higher self-efficacy to use condoms [23] , whereas other studies have not found significant differences in sexual attitudes between men and women [28, 29] . In the present research, we did not find significant differences across subgroups; instead, all groups reported very similar scores on the self-efficacy, sexual attitude, and belief measures.
Although subgroups in this study did not differ in their average levels of self-efficacy, sexual attitudes, and beliefs, we did find that the association between these factors and transmission risk behavior varied within groups. Specifically, when controlling for self-efficacy and safer sex beliefs, condom attitudes were unrelated to risky sexual behavior for MSM and women, but condom attitudes emerged as an important predictor of safer sex behavior for heterosexual men living with HIV. Among heterosexual men, those with less favorable attitudes toward condoms were more likely to engage in unprotected sex with at-risk partners. This suggests that directly targeting condom attitudes, particularly for heterosexual men, may be a more effective way of decreasing HIV risk behavior than targeting sexual beliefs that are more often the focus of HIV prevention messages, such as belief in condom effectiveness or belief in the risk of transmitting HIV to others [15, 30] . One way to increase positive attitudes towards condoms may be to increase the perception of sexual pleasure associated with condom use through eroticizing safer sex behavior for heterosexual men [17] . This could be explored in future prevention with positives programming. We were not surprised to find that positive attitudes toward condoms were a predictor of safer sexual behavior for heterosexual men, as this finding is in line with both behavioral theory [31] and a large body of empirical research [13] . However, we were surprised to find that attitudes toward condoms were not an independent predictor of condom use for MSM or women after self-efficacy and other sexual attitudes were controlled. We wondered if this difference could be attributed to the type of sex that MSM engage in (i.e., insertive vs. receptive anal sex), as it is possible that condom use may have a larger impact on the sexual pleasure of intercourse for MSM who are exclusively or primarily the insertive sexual partner [32, 33] ; whereas MSM who are primarily or exclusively the receptive sexual partner and women may be less influenced by their attitudes about condoms. We examined this possibility through follow-up analyses comparing condom attitudes between MSM who were exclusively insertive partners (n = 21) versus MSM who were exclusively receptive partners (n = 26) over the past 3 months (data not shown). We did not find significant differences between groups in mean condom attitude scores or the relationship between attitudes and safer sex behavior. However, the small samples may have limited our power to find significant relationships. This possibility should be explored in future research.
Although condom attitudes were the most predictive of safer sex behavior for heterosexual men living with HIV, it was increased self-efficacy, not attitudes about condoms or sexual beliefs about transmission risk, that was most predictive of safer sex behavior for MSM and women. Among MSM, this finding is consistent with prior research that has examined group differences among people living with HIV [3, 4] and highlights the ongoing need for behavioral interventions that specifically target increasing confidence to use condoms in all sexual situations among MSM living with HIV. Perhaps MSM have had more exposure to programs that promote condoms as a way to prevent sexually transmitted infections, like HIV, so that their attitudes toward condoms are not as operative for determining condom use compared to heterosexual men.
It is also plausible that heterosexual men, as the insertive partners, are more influenced by their attitudes about condoms than women, as men's pleasure ratings for unprotected sex are higher than women's and the sexual pleasure of the insertive partner is more closely linked to condom use [33, 34] ; however, it is less clear why there exists a closer link between self-efficacy and risk behavior for MSM than heterosexual men. Because women have less control over condom use, it is possible that risk behavior may be more closely tied to their ability to negotiate and communicate about condoms [15] . Perhaps self-efficacy for condom negotiation drives risky sexual behavior more for women and MSM, and HIV prevention programs for these groups should facilitate confidence to negotiate condom use, which is less needed for heterosexual men. In contrast, eroticizing condoms and enhancing positive attitudes towards them is likely more needed in programs for heterosexual men.
Taken together, the results of this study suggest that a ''one size fits all'' prevention program may not work equally well for all people, and programs should instead tailor materials based on subgroup. While studies have shown that theory-based interventions are more effective than those with a non-theoretical basis [35] , health behavior theories rarely account for moderation; that is, the fact that not all factors are equally predictive of behavior across groups. The applicability of behavioral theories that simultaneously account for the role of sexual attitudes and self-efficacy to predict sexual behavior, such as the theory of planned behavior [36] , may not be equivalent among all subgroups of people living with HIV. More research is needed to examine differences in these behavioral theories by factors such as gender, race, and socioeconomic status. A deeper analysis of these differences may significantly contribute both theoretically and practically to inform future prevention efforts.
Limitations
Because the study reported here is cross-sectional, our ability to draw conclusions about causality or directionality in the relationship between sexual attitudes and safer sex behavior is somewhat limited. Although sexual attitudes can influence sexual behavior, they can also change in response to sexual behavior [37] . It would be useful to investigate the relationship between sexual attitudes, beliefs, and behavior prospectively to determine directionality and examine if group differences in sexual attitudes and behaviors remain stable over time and relationships. Additionally, we relied on self-reports of unprotected sex, a behavior that is likely to be perceived as socially undesirable among people living with HIV. Even in confidential or completely anonymous studies of socially sensitive topics, there is evidence that some people bias their answers in directions that are socially desirable [38] . We used an ACASI to minimize potential bias, although it is possible that there was still some underreporting of transmission risk behavior in this study. Future work may benefit from the inclusion of reports from sexual partners. Finally, our sample was recruited from the southern United States, primarily African American, and largely unemployed. While the southern U.S. is the area of the country where the HIV epidemic is rising most rapidly, particularly among heterosexuals and minorities, our ability to generalize our findings to other populations in other areas of the U.S. or around the world is therefore limited.
Conclusion
This study highlights the ongoing need for HIV prevention programs among people living with HIV. In line with suggestions from prior investigators [3, 4] , our results suggest that prevention programs may be more effective to the extent that they tailor materials to different risk groups of people living with HIV. For heterosexual men, in particular, prevention efforts may be more effective to the extent that they specifically address condom attitudes and increase perceptions of condom pleasure. For MSM and heterosexual women, programs should increase safer sex self-efficacy by building individual's confidence to successfully negotiate condom use, particularly with partners at risk for HIV.
